Depressed mood is a frequent co-morbidity of dementia suggesting that they might share a common neuropathological substrate. Gray matter (GM) atrophy and white matter lesions (WML) have been described in both conditions. Our aims were to determine the relationship of GM and WML with cognition and depressed mood in the same population. Structural brain images were obtained from 42 controls, 20 Alzheimer's disease (AD) patients and 32 subjects with cognitive impairment/dementia due to subcortical cerebrovascular disease (vascCIND/IVD). Images were segmented to obtain lobar GM, white matter and WML volumes. Lobar WML had a negative effect on GM in all lobes in controls, on frontal, parietal and occipital GM in AD and on frontal GM in vascCIND/IVD. Frontal, temporal and hippocampal GM were associated with cognitive functions and frontal WML load with depressed mood. Cognitive function is associated with GM atrophy and depressed mood is associated with frontal WML. This indicates that although both often occur together, depressed mood and cognitive impairment have different pathological correlates.
Introduction
Depression and depressed mood are a common co-morbidity of dementia as about 20-25% of the patients diagnosed with Alzheimer's disease (AD) (Payne et al., 1998) and 20-50% of the patients diagnosed with vascular dementia (IVD) (Simpson et al., 1999) suffer from depressed mood or even meet the criteria for major depression. However, late life depression is also a well-known risk factor for the development of cognitive impairment and dementia (Mondrego and Ferrandez, 2004; Thomas and O'Brien, 2008) . These observations suggest that late life depression and dementia might share common underlying functional and/or structural correlates.
Two potential candidates for such a common correlate are suggested by the literature: white matter lesions (WML) and gray matter atrophy. Several neuroimaging studies, for example, have demonstrated an association between an increased WML load and depression in cognitively intact elderly subjects but also in patients suffering from AD or other types of dementia (Lopez et al., 1997; Thomas et al., 2002; Heiden et al., 2005; Minett et al. 2005; Teodorczuk et al., 2007; Lee et al., 2006) . Furthermore, it has been repeatedly shown that impaired cognitive performance in non-demented elderly subjects is related to increased WML load (van der Flier et al., 2005 , Burton et al., 2006 and that concomitant cerebrovascular disease is associated with more pronounced cognitive impairment in AD (Jellinger, 2005) . The exact pathomechanism by which WML affect cognition and mood is unknown. The commonly proposed mechanism, however, is deafferentation, i.e., that subcortical pathways connecting cortical brain regions crucially involved in the control of mood and cognitive function (Taylor et al., 2006) are interrupted by WML, which then results in neuronal dysfunction and eventually even neuron loss in these cortical regions (Wakayama et al., 1989) .
There are also good arguments that cortical gray matter is the common substrate for cognition and mood. Several neuroimaging studies in cognitively normal elderly found depression to be associated with circumscribed frontal cortical GM losses (Ballmaier et al., 2004; Lind et al., 2006; Rainer et al., 2006; Lavretsky et al., 2007; Andreescu et al., 2008) . In addition to this, studies assessing the influence of WML load as well as GM atrophy on cognitive function in cognitively intact and impaired subjects found cognitive impairment to be correlated with GM atrophy but not with WML load or other manifestations of cerebrovascular disease, e.g. lacunes (Mungas et al., 2002) . These findings suggest that processes directly affecting cortical regions involved in cognition and mood control, rather than their disconnection due to remote WML, cause cognitive impairment and mood disturbances. Psychiatry Research 181 (2010) 90-96 
